. However, increasing twinning rate will also increase the frequency of freemartins (sterile females born with a male twin), and may increase the incidence of premature calving and dystocia, and thereby indirectly reduce the subsequent conception rate. There is conflicting evidence concerning the effect of twinning on milk production; some reports have indicated a positive effect (Morris, 1984; Syrstad, 1984) whereas others have reported a negative effect (Meadows and Lush, 1957; Frey, 1959) .
Twinning is a discrete observation with a binomial distribution. The heritability of twinning has been estimated on observed frequencies (Gaillard, 1969; Bar-Anan and Bowman, 1974) and on probit and arcsine values (Dempster and Lerner, 1950; Van Vleck, 1972) leading to an overall value of : 3%. The threshold model, which assumes an underlying normal distribution, has been applied to other dichotomous cattle traits such as dystocia and calf mortality (Gianola and Foulley, 1983; Weller et al, 1988; Weller and Gianola, 1989 (Morris, 1984) . In a recent experiment, the first generation of daughters had a twinning frequency of 12.8% (Foulley et al, unpublished results, 1987 (Davis et al, 1982; Piper and Bindon, 1982 (Sokal and Rohlf, 1969 (Weller et al, 1988) . For both the TM and LM analyses, the heritability estimates derived by the sire and MGS analyses were very similar.
The distributions of sire evaluations are given in figure 1 for the LM analysis, and in figure 2 for the TM analysis. The statistics for these distributions are given in table III. The ranges and standard deviations (SD) of evaluations for TM were twice the ranges and SD for the corresponding LM analyses, even though the TM evaluations were scaled to equal residual variances. As expected from the polygenic additive model of inheritance, the ranges for the sire evaluations were more than twice as large as the corresponding MGS ranges. Assuming additive genetic inheritance and equal repeatabilities, the SD of the sire evaluations should be twice that of the corresponding MGS evaluations. In fact, the SD of the sire evaluations were more than twice the corresponding MGS evaluations. This is not surprising, since the mean repeatability of the sire evaluations was nearly twice the mean repeatability of the MGS evaluations. The LM distributions were highly skewed, as evident both from figure 1 and (Kalay, 1986) .
The increase in twinning frequency may be due to improved feeding, therapy of anoestrous cows, and selection for milk. A positive genetic correlation between twinning rate and milk production was found in previous reports (Morris, 1984) , but not in this study.
Linear model heritability estimates for twinning based on daughter and granddaughter groups are in accordance with many other studies (Morris, 1984) . The 5-fold increase in heritability found in the threshold model analyses agrees with results for other dichotomous traits (Weller et al, 1988, Weller and (Bar-Anan, 1971) . Correlations between twinning rate and production traits were not significant. Because of low heritability, selection for twinning will not be practical on the sire-todam path. However, since sires of sires are often selected among high-repeatability proven sires, selection for twinning may be practised in the sire-to-sire path. Weller (1989) found that selection based on an index including milk production and fertility could increase conception rate by 5% in 10 y, but would result in an 8% reduction in the genetic gain for economically fat-corrected milk. Using the same method, and assuming the same reduction in genetic gain for production traits, selection for twinning rate in the male pathways would result in a genetic increase of 1.2% over this time period.
In conclusion, the preponderance of evidence supports the hypothesis of polygenic additive inheritance for twinning rate, although the possibility of segregating major genes cannot be excluded. Breeding for twinning may be feasible by selection of sires with high repeatability evaluations, and will not result in significant undesirable correlated responses.
